Unfolding pathway of myoglobin: effect of denaturants on solvent accessibility to tyrosyl residues detected by second-derivative spectroscopy.
The effects of denaturants on the solvent accessibility to tyrosyl residues of apomyoglobin have been examined by means of second-derivative spectroscopy in the near-ultraviolet. Three apomyoglobins, i.e., sperm whale, horse, and tuna, were selected because of the different distribution of tyrosyl residues in their primary structure. The results are consistent with the occurrence of two independent consecutive events in the guanidine-induced denaturation pattern of apomyoglobin. The first event, which is responsible for the lack of the ability to bind the heme, has been proved to involve conformational changes in both the domains, i.e., segments 1-79 and 80-153, identified in the myoglobin molecule. However, the conformational changes are not of the same type. In fact, the solvent accessibility to tyrosine HC2 is increased probably because of a partial unfolding of the 80-153 domain. Conversely, the solvent accessibility to tyrosine B2 is decreased, thus indicating that a refolding occurs in some region of the N-terminal moiety (1-79 domain) of the molecule.